This study examines the educational/occupational outcome and social situation of patients treated for schizophrenia in adolescence (age at admission 11.5-17.9 years; mean 16.0 years). Out of 96 consecutively admitted patients between 1976 and 1987, 85 (89%) could be traced and 65 (68%) were reassessed more than 10 years after the first episode. At followup, 54 of the 65 (83%) had had at least one further inpatienttreated episode and 48 (74%) were receiving psychiatric treatment. Thirty-seven (57%) of the subjects were at least moderately impaired with respect to vocational functions (i.e., did not achieve their premorbid educational/occupational goals). Serious social disability was found in 42 (66%) of the 64 subjects for whom social disability data were available. Regarding means of maintenance, 49 (75%) were financially dependent, supported by parents or public assistance. Impairments were comparable for males and females. History of treatment (longer duration of inpatient stay; more than two inpatient episodes) was found to be predictive of lower vocational functioning at followup. Severity of positive symptoms and more than two inpatient episodes in the early course of illness predicted social disabilities in young adulthood. Findings support the view that, because of early onset, the long-term perspective for many adolescent-onset schizophrenia patients is that of poor social adjustment, severe functional impairment, and high socioeconomic dependence and suggest that consequences are more severe than in adult-onset schizophrenia.
dedicated to the question of long-term prognosis, there is still no clear-cut picture as to which factors at the onset of the disorder are prognostically valuable (Huber 1997) . Identifying favorable and unfavorable prognostic factors is essential to optimizing therapeutic strategies.
Much of the uncertainty concerning long-term course possibly relates to methodological issues. Very often groups of patients that are heterogeneous with respect to age, duration of the psychosis, and treatment history are analyzed together, such that confounding effects may constrain the ability to identify predictors of outcome (Lieberman et al. 1996) . The most promising strategy in this situation seems to be studying patients with recentonset schizophrenia. Recent-onset samples also minimize problems associated with the reconstruction of past psychopathology (recall effects). Followup intervals should be long enough and limited to a narrow time range to allow for definitive statements about the long-term course.
With respect to schizophrenia that begins in childhood or adolescence, literature on long-term outcome is unfortunately limited. Results of recent studies that are based on operationalized diagnostic systems (and therefore not confounded by the diagnostic inaccuracies of past standards) suggest an unfavorable prognosis with a high number of chronic or relapsing courses. Gillberg et al. (1993) , who reassessed a populationbased sample of 30-year-old adolescents with psychosis (age at onset: 13-19 years), noted a low rate of good outcome for schizophrenia patients according to various kinds of register data. Only 3/23 had a possibly good outcome overall, and only 2/23 showed an intermediate outcome. Krausz and Muller-Thomsen (1993) , who followed up 61 adolescents with schizophrenia 11 years after primary admission (age 14-18 years), reported that 21 percent of the former schizophrenia patients did not display Schizophrenia shows marked differences in long-term course and outcome (Ciompi 1988; Johnestone et al. 1995; Huber 1997) . Despite considerable research effort symptoms, while a chronic or episodic course was found in about 60 percent. Studies with shorter and heterogeneous followup intervals also pointed to high numbers of schizophrenia patients being continuously ill (7/9; Cawthron et al. 1994) and few showing a level of functioning (General Adaptive Function Scale) better than serious symptoms and disabilities (5/30; Werry et al. 1991) .
Reports on the rare disorder of childhood schizophrenia differ with respect to long-term prognosis, however. Eggers and Bunk (1997) recently reported the comparatively high rates of 25 percent complete and 25 percent partial remission in the long-term course, according to their assessment method. Zeitlin (1986) and Remschmidt et al. (1994) described a chronic course in the vast majority of children with schizophrenia (9/10 and 10/11, respectively), while Rosenbaum-Asarnow (1994) observed remission of schizophrenia and schizoaffective syndromes in 6/18 cases.
Altogether, most of the intermediate and long-term followup studies of early-onset schizophrenia show deleterious results in a high number of patients, suggesting outcomes that are worse than those found in followup studies on adults (e.g., Ciompi 1988; Huber 1997) . In most of these early-onset studies, the focus is on psychopathological features of the disorder and the type of clinical course. It is assumed that psychopathology has a grave impact on social and occupational functioning. However, little research has yet been done on outcome criteria such as living situation, capacity to comply with job requirements, and social functioning in adulthood in these patients.
Recent results of Maziade et al. (1996) suggest poor and very poor levels of functioning (Global Assessment Scale scores < 50) in adulthood in the majority (74%) of early-onset schizophrenia subjects. This finding is in line with the poor psychosocial outcome reported by Gillberg et al. (1993) , who found that more than half of their adolescent sample was receiving a full-time pension before 30 years of age at followup, as well as the low rates of full-time occupation (12% and 17%, respectively) reported by Cawthron et al. (1994) and Werry et al. (1991) .
Relatively young age at onset would affect long-term outcome in schizophrenia in various respects (Meltzer et al. 1997) , including the impact on social adaptation for which age at onset plays a decisive role. Important educational and social development steps in adolescence are the basis for later occupation, income, and social status. Further developmental tasks in adolescence concern detachment from the family of origin and attachment to a peer group (Resch 1994) . Thus, as pointed out by Hafner et al. (1995) , later onset of schizophrenic disorder provides the opportunity for a higher level of social competence, whereas early onset correlates with unfinished social consolidation and therefore may result in greater social and economic disadvantages in adulthood.
The present study deals with these sequelae of schizophrenia that have received only marginal attention, namely the psychosocial consequences of adolescentonset schizophrenia. In a previous study, social disability was assessed in a first episode schizophrenia sample (which included the subjects of the current study at an earlier followup) and was compared to outcome in adultonset schizophrenia (Schmidt et al. 1995) . A detailed investigation of the outcome of patients with schizoaffective episodes is presented elsewhere (Lay et al. 1997 ).
The present study details educational/occupational functioning and social adjustment in these patients in young adulthood, after the main social roles have been consolidated. The study further addresses gender differences in the outcome of early-onset schizophrenia. Additionally, we attempted to identify variables of the early course of illness that are predictive for outcome in adulthood.
Material and Methods
Subjects. All patients consecutively admitted to the Department of Child and Adolescent Psychiatry and Psychotherapy, Central Institute of Mental Health, (Mannheim, Germany) between 1976 and 1987 who were treated for a schizophrenia disorder were subjects of this study. Patients who met the following criteria were included: (1) age younger than 18 years at first admission, (2) a followup period of at least 10 years since first admission for psychotic disease, and (3) an ICD-9 diagnosis (World Health Organization [WHO] 1978) of schizophrenia (295.x) until age 18. Since results of a previous study did not point to substantial differences in the long-term outcome of schizoaffective patients compared with schizophrenia patients (Lay et al. 1997) , schizoaffective disorder was included. Patients treated for psychotic disorders other than schizophrenia at first admission were included only if they were diagnosed as having schizophrenia in a further episode during adolescence.
The Central Institute of Mental Health is the only university teaching hospital in Mannheim (an industrial= 69) included in the present study had been referred from child and adolescent psychiatrists outside the catchment area. Nevertheless, the sample can be regarded as representative for inpatient-treated schizophrenia adolescents. As compared to the subgroup of "Mannheim patients," no substantial differences with respect to major features of first episode (symptomatology, social competence, duration of episode) or outcome measures were found. Only age at first admission was slightly higher in the Mannheim subgroup (16.6 years vs. 15.8 years; t = 2.9; df = 70;p = 0.005).
Assessment of First Episode
Characteristics. All first episode data, sociodemographic data, and data on premorbid history were extracted retrospectively from the patients' records. These are embodied in a central documentation system that has been in use in our department throughout the assessment period and records patientrelated data, including detailed psychopathology, diagnoses, and treatment. Data capture was done by clinicians and specially trained medical students who were not involved in the followup assessments.
The diagnoses of all patients admitted to the hospital are the result of a diagnostic case conference, in which all child and adolescent psychiatrists and clinical psychologists of the department discuss each diagnosis after the patient has been discharged. Therefore, the diagnoses can be expected to have a high reliability. Since the assessment period was before 1987, the original case note diagnoses, which were criteria for the current study, were based on the ICD-9 (WHO 1978). The patients' records allowed us to reclassify all diagnoses according to DSM-IV criteria (American Psychiatric Association 1994). Reclassification was done, for reasons of comparison, by two experienced clinicians. Assessment included psychopathological symptoms and level of social functioning during the first inpatient episode for psychotic disease in our institution (index episode). Ratings were based on the first and the last treatment week. The psychiatric status was assessed by the presence of six positive symptoms, four negative symptoms, and five nonspecific symptoms extracted according to the manual of the AMDP (Arbeitsgemeinschaft fur Methodik und Dokumentation in der Psychiatrie 1983) (table 1). The severity of each symptom was rated using a 4-point scale (0 = not present; 3 = severe).
Ten further items referred to the patient's everyday social functioning on the ward. These were rated on a 5-point scale, with higher scores indicating better social functioning. For further statistical analysis, ratings were summed to form composite scores of positive symptoms, negative symptoms, nonspecific symptoms, and psychosocial competence. Followup Assessment. All patients whom we could reach were asked to participate in a followup interview. Informed consent was required. Most interviews took place in the patient's home. The key informant was the person with whom the patient had the most direct contact in the last month. In addition, information from the patient and other sources (close friends, family members) was used. In 37 instances, key informants were parents. Interviews of patients in institutional care were conducted with a person familiar with the patient, most often the current therapist (n = 12). Some subjects (n = 16), especially those who lived independently and without a key informant, were interviewed themselves. All interviews were conducted by experienced clinicians. Of the 65 interviews conducted, 41 were performed face-to-face. If former patients lived far from our institution or did not wish to be visited, however, detailed information was obtained through a telephone call (n = 24).
Instruments of Followup Evaluation. Followup evaluation involved assessment of any further hospitalization since the first episode, educational training, as well as current occupational status, living circumstances, and social functioning. Assessments were based on two structured interviews:
• In order to evaluate specific areas of functioning and social adjustment, the German version of the WHO Psychiatric Disability Assessment Schedule (DAS) was used (WHO 1987; DAS-M: Jung et al. 1989 ). Ratings of social disability included overall behavior (six items) and performance of specific social roles (four items). For each area of functioning, the interviewer estimated how well the patient's social functioning was adapted to the expectations and demands of his or her social environment, taking into account intensity and duration of dysfunction. Four items (affective relationship to spouse, sexual relations with spouse, care of children, interest in getting a job) were excluded from further analysis because they were not applicable to most of the former patients at the time of followup. As required by the DAS, we alternatively considered other items (sexual rolerelationship with persons other than marital partner; occupational role-work performance of persons in sheltered employment). Additionally, a global evaluation of the subject's social adjustment was done on a 6-point scale ranging from 0 (no dysfunction) to 5 (maximum dysfunction). • Educational/occupational impairment was assessed by comparison of premorbid educational goals and achieved status at followup for different educational stages: The school level the subject had aimed at before illness onset was compared with the completed school level, the completed school level with subsequent training for occupation, and the achieved occupational 'degree with performed occupation. Thus, the degree of shift was rated for school diploma, vocational training, and level of occupational functioning. Additionally, a global assessment of educational/occupational impairment was made on a 6-point scale (0 = no impairment; 1 = no impairment, but delayed [> 1 year] completion; 2 = mild impairment, only 2 decreased levels in one educational stage; 3 = moderate, decrease of > 2 levels in at least two stages or > 3 in one stage; 4 = severe, decrease of > 2 levels in all three stages or > 3 levels in one stage; 5 = complete loss of competence).
Because assessment of educational/occupational impairment was based on a newly constructed rating scale, interrater reliability was calculated for these items. A random set of 30 followup interviews performed by two independent interviewers was compared using the kappa statistic. The kappa coefficients for the different items ranged between 0.7 and 1.0 (global assessment, 0.93). There also was a high agreement on all impairment scores; complete agreement was found in 80-100 percent (global assessment, 94%) of the ratings. Thus interrater reliability of educational/occupational impairment can be regarded as quite satisfactory.
Statistical Methods. Gender differences, as well as the comparison of patients we followed up with dropouts, were analyzed using chi-square tests for categorical variables, if expected cell frequencies could be regarded as large enough. Otherwise Fisher's exact test was applied. For continuous variables, t tests were used. Relationships between variables (clinical variables of first episode; global outcome scores) were assessed using Spearman rank correlations. Significance level was fixed at ft = 0.0S.
For exploratory analyses of associations with explanatory variables, dutcome factors-the global scores of educational/occupational impairment and social disability-were dichotomized. In order to identify predictive variables, logistic regression analyses were performed separately for these outcome factors. All independent variables were first examined separately to evaluate the extent to which they were associated with the two outcome variables. Then logistic regression models were built using forward stepwise variable selection to identify subsets of explanatory variables that were good predictors of educational/occupational impairment and social disability. The Wald test was used to examine the effect of explanatory variables.
All statistical calculations were performed with SPSS-X and SAS statistical analysis programs (SAS Institute 1989; SPSS 1991) .
Results
Initial Presentation. The original sample comprised 96 patients admitted to our unit between 1976 and 1987, 55 male and 41 female. The mean age of patients at index hospitalization was comparable for males (range: 11.5-17.9) and females (range: 12.7-17.9) (table 2).
The premorbid history of about a quarter of the patients revealed behavioral disturbances that required professional help (> 6 months before index admission). Most patients had shown a specific emotional disorder of childhood (obsessive-compulsive disorder or conversion disorder). Only four patients', however, had been treated for psychotic symptoms (all schizophrenia) outside our institution. Of the 96 subjects included in this sample, 92 were experiencing their first psychotic episode at the time of index hospitalization.
The great majority of patients were diagnosed with schizophrenia (whatever subtype) at the first episode (index admission); only eight patients had a diagnosis of a psychotic disorder other than schizophrenia (five affective 12, n(%) 13, n(%) 14, n(%) 15, n(%) 16, n(%) 17, n(%) and three other psychotic disorders) on first admission and were classified as having schizophrenia in further episodes (table 2) .
Of 14 patients who were diagnosed as schizoaffective according to ICD-9, two did not fulfill DSM-IV criteria for schizophrenia in any of the inpatient episodes (according to DSM-IV, diagnosed as 296.4, 296.24).
The average length of index hospitalization was 5.2 months. Five patients stayed more than 12 months. During inpatient treatment, positive symptoms reduced from a score of 6.9 to 1.9 (f = 10.5; df = 95; p < 0.001) and negative symptoms from 6.8 to 3.6 {t = 9.8; df= 95; p < 0.001) on the AMDP rating scale. At the same time, the level of social competence increased from a score of 25.4 to 31.5 (t = -9.8; df= 92; p < 0.001). A detailed description of first episode data on a portion of this group of patients is presented elsewhere (Schmidt et al. 1995) .
Prior to the index admission, all patients still attended school. In Germany, the public school system is divided into three branches after 4 years of elementary school education: Hauptschule, which continues up to grade 9; Realschule, up to grade 10; and Gymnasium, up to grade 13. Twenty-nine of the 65 subjects reached for followup (45%) were educated at a secondary school (Realschule or Gymnasium), and 26 (40%) received basic education (Hauptschule). Ten patients (15%) attended special schools for learning disabilities outside the three branches described above.
More than half of the patients assessed came from middle class families (classification of socioeconomic status [SES] according to DAS-M was SES 2-3).
Male and female patients did not show any difference with respect to demographic and psychopathological background characteristics (exact tests: not significant).
Followup: Interviewed Group. At followup, 65 (68%) out of 96 patients could be reassessed. Six patients could not be traced, and five patients had moved abroad. Four patients had died, three of whom had committed suicide. Sixteen patients refused the interview.
Subjects who could not be interviewed (n = 31) were compared with those who were reassessed with regard to sociodemographic characteristics, psychopathological symptoms, level of social competence at initial presentation, and other characteristics of their first episode (age at admission, length of inpatient stay). No statistical difference in any of these variables could be found. In a further step, we analyzed the information obtained from the social environment of the 16 patients who had refused to be personally interviewed. Results of this qualitative analysis, too, do not point to systematic differences between those who refused and participants with respect to living situation, occupational status, and income; only 2 of the 16 who refused had a regular income and lived independently.
The average time interval between the first episode and the followup interview was 11.8 years (range: 10-15 years). At the time of followup, patients were between 23 and 32 years old (table 3) .
Living Situation at Followup. Only one-sixth of the sample had not been readmitted for further inpatient treatment since the index episode (table 3) . Most patients needed further hospitalizations during the followup interval: 36 (55%) were admitted at least three times (range: 1-17; median: 4). Exact readmission timing was only available for those patients who were treated exclusively at our institution (n = 10); for these 10 patients, the median time to readmission after the index episode was 7 months.
At followup, only 17 (26%) had left the mental health care system. Most were still receiving local outpatient treatment for a psychotic disorder, either by a psychiatrist or a general practitioner. In total, two-thirds received neuroleptic medication (table 4) .
According to the family survey of the Deutsche Jugendinstitut (Hartl 1996) , only 15 percent of young adults (25-29 years old) in the German population still live with their parents. In our sample, the rate was almost three times as high (n = 27; 42%). Furthermore, 21 (32%) were institutionalized. Only 17 (26%) lived independently (alone or with partner). Correspondingly, only 16 (25%) of former patients earned their own living. The great majority were unemployed and financially dependent on public assistance or financially supported by relatives.
Regarding SES of former patients, 51 (78%) were classified as belonging to the lower classes (SES 0-1) at followup assessment. This high number may be due to the patients' failure to complete school education or due to very low income. In comparison to their parents' social class, 43 of 58 (74%) experienced a downward social drift (defined as difference in SES between parents and patients at followup; table 4).
Educational/Occupational Outcome. In figure 1A , premorbid intended and actually achieved diplomas are shown. For comparison, the rate of achievement of different diplomas among Germans between the ages of 25 and 30 (Zentrum fur Umfragen, Methoden und Analysen 1995) is given ( figure IB; white bars) . Most of the patients who had intended to achieve a certain diploma (e.g., grade 12/13 diploma) eventually achieved a diploma of a lower level (e.g., grade 10 diploma). Less than onethird of those attending secondary schools achieved the corresponding diploma (grade 12/13: 7/22; grade 10: 2/7; figure 1A) ; the majority completed school at a lower level. Overall, 61 percent experienced a decline. Twelve patients (18%) did not attain any diploma at all (3% in general population; figure IB). In comparison to 66 percent of the 25-to 30-year-olds in the general population, only 19 (29%) of the patient sample left school with a higher grade diploma.
Sixty out of the 65 patients started vocational training. Thirty-six exhibited an additional decline during the Note.-SES = sodoeconomic status. 1 Seven cases are excluded because we were unable to determine the social class of the parents.
transition from school to vocational education: They initiated occupational training on a level lower than the one corresponding to their school diploma. Occupational training was terminated without success by almost half of these subjects. Nine out of the 28 subjects who worked regularly (with or without income) were employed at a lower level than trained for. According to global scores for educational/occupational impairment at different educational stages, 12 (18%) had no impairment and 16 (25%) had only mild impairment (table 5). More than half of the sample experienced a significant decline, some to a point of complete inability to function occupationally.
Regarding the actual occupational situation at the time of the interview, only 19 (29%) were occupied on a nonsheltered basis; 15 (23%) were employed on the sheltered labor market and living in a nonclinical setting, while 15 (23%) were occupied in a clinical setting with no or low payment; 16 patients (25%) did not work at all.
Outcomes of males and females were remarkably similar. There was no significant difference in any of the followup characteristics mentioned.
Social Functioning at Followup. Levels of social functioning assessed by the DAS were found to be similarly reduced. The percentage of subjects with obvious disabilities (scores > 2) in general social functions and performance of special social roles ranged between 50 percent and 86 percent (figure 2). In a high number of subjects (> 75%), obvious disabilities were found in regards to underactivity, social withdrawal, household activities, and sexual role. Persons with these disabilities spend their time unoccupied, actively avoid interactions, do not take part in common household activities, and live without sexual relationships. As depicted in figure  2 , the profile of social disability of females is similar to that of males (no statistically significant difference on any item).
In most areas of social functioning, social adjustment was associated with the course of illness. Patients who had not experienced further episodes up to followup (n = 11; see table 3) showed a significantly lower extent of social dysfunction (exact tests: p < 0.05). With respect to patients' underactivity and sexual role, however, no significant differences could be found. In total, of the 64 subjects for whom social disability data were available, 13 (20%) showed no or minimum dysfunction, whereas two-thirds of the subsample (n = 42; 66%) were classified as having serious, very serious, or maximum social disabilities (DAS global assessment, table 5).
There was a strong association between educational/occupational impairment and social disability (global scores: r = 0.77; p < 0.001). With respect to educational/occupational and social functioning combined, 33 subjects (52%) showed a poor outcome in both areas (global score 3-5). Some patients had severe impairments in only one outcome area: 9 subjects (14%) in social only and 4 subjects (6%) in educational/occupational only. Eighteen subjects (28%) were, at worst, impaired at a low Area of social functioning level in both areas of functioning, and four of them had not developed any impairment. Treatment status at foilowup was related to the patient's social situation: Subjects who were not on medications at foilowup presented a more favorable outcome in terms of living situation, means of maintenance, and social adjustment. Overall, rates of severe impairment (glo.bal scores, 3-5) in those subjects who received no treatment at foilowup were low (educational/occupational impairment, 18%; social disability, 31%), as compared with subjects who still received some form of treatment (71% and 77%, respectively).
Factors Relating to Outcome. In order to examine which of the variables of the first episode and of the early course of illness were able to predict long-term outcome, logistic regression analyses were performed. Dependent variables were the global score of educational/occupational impairment and the global score of social disability. For both outcome variables, subjects were divided into two groups: those with better adjustment at followup (global scores 0-2) and those with poor outcome (global scores 3-5). This dichotomization was intended to pool only severely disabled probands in the risk group.
The independent variables sex; age at first admission; sum scores of positive symptoms, negative symptoms, and social competence (each at admission, at discharge, and improvement up to discharge); duration of first inpatient treatment; and the dichotomized number of inpatient-treated episodes (< 2 vs. > 2 referrals) were considered for inclusion in both models. The premorbid educational level (basic school/higher education) was considered only for social disability, not as a predictor of educational outcome, because the potential to shift to a lower educational/occupational level immediately depends on the basic educational level.
Only two variables, duration of first inpatient treatment and more than two inpatient-treated episodes, were found to be predictive for educational/occupational impairment at followup. In table 6, crude odds ratios (ORs) and 95 percent confidence intervals for these variables are given. Clinical variables of first inpatient episode did not reveal a significant influence on educational/occupational impairment.
Correspondingly, using stepwise logistic regression analysis, the model that explained educational/occupational impairment best was obtained by including the variables "more than two referrals" (OR = 24.5; Wald statistic [W] = 13.4; df=l;p = 0.0003) and "length of first inpatient treatment" (OR = 1.3; W = 6.3; df=l;p = 0.01). This model (x 2 = 28.8; df= 2; p < 0.0001) correctly predicted 79 percent of the cases (positives: 91%; negatives: 62%). Because clinical variables of the first episode did not show noticeable effects, we examined how these factors are associated with length of first hospitalization. Correlation analysis revealed that there were only weak associations between length of first hospitalization and clinical variables (severity of positive symptoms, severity of negative symptoms, and level of social functioning, each at admission and at discharge of the index inpatient episode; all correlation coefficients r < 0.20). The only variable that correlated significantly (p < 0.05) with duration of first hospitalization was improvement of positive symptoms in the course of inpatient treatment (r = 0.27). Improvement of positive symptoms on its own, however, only partially explains the duration of inpatient treatment. Clearly other factors (e.g., comorbidity, treatment strategies, compliance, or sdcial environment) are responsible for the duration of inpatient stay as well.
For the second outcome criterion (social disability), two psychopathological variables of the first episodeseverity of positive symptoms and level of social competence at discharge-were found to be predictive (table 7) . Higher severity of positive symptoms and lower level of social competence predicted serious social disability at followup. However, the variable "more than two inpatient-treated episodes" again showed the highest odds ratio.
Using the whole set of independent variables in a stepwise logistic regression, only "more than two inpatient-treated episodes" (OR = 13.0; W = 12.5; df=l;p = 0.0004) and "severity of positive symptoms" (OR = 1.6; W = 4.0; df = 1; p = 0.046) were found to be predictive for social disability (x 2 = 20.8; df-2; p < 0.0001). With both variables, overall correct classification was yielded in 77 percent (classifying 90% of positives but only 52% of negatives correctly).
As mentioned above, the followup sample included 10 patients with a premorbid low educational level (special education). We therefore examined whether the results of the regression models were biased by the inclusion of these patients. Logistic regression analyses carried out excluding these patients, however, resulted in similar models (i.e., the same predictive variables were selected). Thus we could not find an indication that low level of premorbid education had operated as a confounder in the analyses described above.
Discussion
This study was designed to provide information on the course and outcome of adolescent-onset schizophrenia, in particular on the achievement of social and vocational goals and actual living situation in early adulthood.
Limitations and Strengths.
Prior to addressing the relevance of the findings of this 12-year followup in the context of schizophrenia research, some of the methodological issues should be discussed.
The study design was a retrospective followup. Even though all patients who were consecutively admitted to our unit for psychotic disorder were included, a possible methodological limitation relates to the clinical sample. Since the sample was not drawn from a strict catchment area, representativeness may be questioned, such that including subjects resident outside the catchment area of our clinic could have biased results in the direction of more severe cases. However, there was remarkably little difference between these patients and schizophrenia patients from the catchment area on outcome or first episode measures. Furthermore, the great majority of patients (92/96) were being treated for psychotic disorder for the first time. Thus, referral bias seems unlikely. Selection bias toward more severe cases that were treated as inpatients can be ruled out because all patients seen in the outpatient unit of our clinic were admitted on the ward within a short time.
A further limitation concerns completeness of followup (68%). The 88 percent trace rate for residency, the lack of early clinical difference between participants and nonparticipants, as well as the results of a check for present vocational and social status of those who refused to participate in followup, however, do not point to a substantial dropout bias. There is no indication that we missed patients with a better outcome.
Four patients could not be reassessed because they had died during the followup period, three of them by suicide. Compared with the expected mortality rate for a comparable age group in the general population (derived from the Statistical Yearbook 1998 [Statistisches Bundesamt 1998 ], based on 1996 population data), this rate is far higher. In the general population, a mortality rate of 1.97/1,000 was found in 10-to 30-year-olds. Considering that the four cases with such a terrible outcome are not reflected in the findings, our results may, in fact, underestimate the severity of outcome.
Concerning the data collection method, information was obtained by direct interview in only 41 cases; 24 who otherwise would have been missed were interviewed by telephone. Our findings, however, did not suggest systematic differences in psychosocial and vocational outcome between these subgroups.
With respect to psychometric qualities of followup instruments, standardized semistructured interview schedules were used, which proved to be reliable (for the DAS, see Jung et al. 1989 ; for the assessment of educational/occupational impairment, see Material and Methods). Original diagnoses, however, were made clinically and not by structured interview. Also, measures of index episode were based on information in hospital records and thus clearly are limited in scope and accuracy. All data on the early course, however, were based on information documented at the time of inpatient treatment, such that ratings on psychopathological and social functioning cannot be biased by recall effects.
Variables that were not extracted from hospital records include data on neuroleptic medication. Although all patients received standard psychopharmacological treatment, these standards changed during the assessment period (1976) (1977) (1978) (1979) (1980) (1981) (1982) (1983) (1984) (1985) (1986) (1987) and included a rise in the use of atypical neuroleptics in the treatment of adolescents such that no uniform treatment plan emerged for all the patients. A comparative evaluation of different treatment methods, however, was not the intention of our study, which rather describes the course of the disorder under individual treatment conditions. Despite these limitations, the study has strengths. Investigating early-onset forms of schizophrenia is hampered by the low incidence of the disorder in childhood and adolescence. Onset in childhood is extremely rare, which is reflected by the fact that, in a period of more than 20 years, there were no patients with preteenage schizophrenia in our institution. Compared with former studies, our sample comprises a relatively high number of adolescents with schizophrenia. The minimum followup period was 10 years (mean followup duration, 12 years), pointing toward the long-term perspective of adolescentonset schizophrenia. Followup intervals for all patients were comparable with regard to the length of the observation period, thus limiting heterogeneity of the sample. A further methodological strength of our study is the comparison between results on psychotic patients and those of healthy young people on the basis of normative data and parental SES.
Functional Impairment and Occupational Activity. In summary, this 12-year followup of adolescent-onset schizophrenia suggests severe impairments with regard to attainment of educational goals and vocational function-ing. Twelve subjects (18%) had left school without any diploma, and almost half of those who started occupational training did not finish. At followup, 16 (25%) of the subjects were not working at all, and 30 (46%) were working with considerable difficulties, employed on the sheltered labor market or occupied in a clinical setting. Therefore, it is no surprise that a high number of subjects (n = 49; 75%) were still financially dependent on families or public assistance. Just as many (74%) experienced a downward socioeconomic shift compared to the SES of their family of origin.
Results are consistent with a recently presented 10-year followup that found 27 percent of a sample of 101 adolescents with schizophrenia of comparable age had left school without any regular diploma. On followup, more than half of the patients were occupied below the vocational level they had been trained for, and only 22 percent were able to earn their own living (Martin et al. 1997) .
There are only a few population-based comparisons concerning the achievement of educational goals in psychiatric patients. In our sample, the rate of subjects who left school without a diploma was about six times higher than that found in the German population. In addition, a high number of our schizophrenia subjects (n = 10; 15%) attended special schools before the onset of the disorder. Poor premorbid adjustment in schizophrenia has been reported in numerous studies (Cannon-Spoor et al. 1982; Werry et al. 1994; Lindstrbm 1996; Malmberg et al. 1998) . In particular, a lower level of premorbid social and intellectual functioning has been found compared with normal controls (Jones et al. 1994; Levitt et al. 1994) . There is evidence from a British birth cohort that poor educational test performance preceding adult-onset schizophrenia was apparent early in school age (by age 8) as a general deleterious effect and independent of behavioral maladjustment. According to this, the frequency of schizophrenia among those with learning difficulties would be expected to be higher than average (Jones et al. 1994) .
Regarding vocational integration and living circumstances at followup, our results are similar to those reported by Krausz and Miiller-Thomsen (1993) . Half of this sample had no occupation 11 years after primary admission, and only 16 out of 54 patients were rated as being "not handicapped."
The results of our followup are in close accord with those reported by Maziade et al. (1996) , who observed good or moderately good long-term outcome (greater than half-time occupation/employment/school) in only 26 percent of a comparable group of schizophrenia subjects. The very few patients who were fully employed or attending full-time school (17%) found by Werry et al. (1991) and the high number of unemployed (78%) reported by Cawthron et al. (1994) are in line with our results as well, although schizophrenia patients in these studies were even younger at followup. The representative Swedish study of schizophrenia subjects followed up at age 30 (Gillberg et al. 1993) , too, revealed only a few patients who ever worked or studied for more than a couple of months, suggesting an extremely poor vocational perspective, with dependence on social welfare in a high number of subjects.
As Ebelt et al. (1998) recently pointed out, the chances for vocational integration of schizophrenia patients diminished in the last decades with declining employment rates. If the job situation is difficult for the general population, it is more so for psychiatric patients who present with lower levels of qualification and difficulties in instrumental work functioning, and additionally suffer from negative effects of stigmatization because of the psychiatric disease itself. Regarding vocational integration of subjects with adult-onset schizophrenia (i.e., subjects who, compared with our sample, were on average 10 years older at the onset and accordingly had achieved a higher premorbid level of education), only one-third were employed on the open or the sheltered labor market after a mean illness duration of 11 years. Inability to earn one's own living leads to grave socioeconomic disadvantages, such that more than two-thirds of these patients were reduced to poverty (Ebelt et al. 1998 ).
Psychosocial Development. Results on psychosocial outcome in terms of everyday social functioning revealed serious disabilities. Overall, no or minimum dysfunction was found in only 13 (20%), while 42 (66%) were at least seriously disabled (DAS global score, n -64). Only a few of the subjects who were reassessed were able to live independently in the community (n = 17; 26%); most needed the support of their families and social/psychiatric services. Most of the patients were still in outpatient (n = 38; 58%) or inpatient treatment (n = 10; 15%) for psychiatric disorder at followup.
Social disability and maladjustment in the course of schizophrenia has been well described (Leary et al. 1991; Hafner et al. 1995; Mason et al. 1995; Huber 1997; Menezes et al. 1997 ). As far as previous studies allow a comparison of the DAS profile, however, in general they show far fewer subjects with disabilities in most areas of social functioning. In the Bonn long-term investigation, for example, 56 percent of schizophrenia subjects were found to be socially recovered and fully employed (Huber 1997 ; comparable rates are reported for two other European long-term studies). Better outcomes may, in part, reflect different methods with respect to study design or followup duration. However, these studies also included patients who had fallen ill at an age when specific social roles (e.g., independent living, secondary social relationships, and partnership) had already been achieved and could be referred to later on. This clearly supports the view of less severe social disabilities as a function of later age at onset. Social adjustment of earlyonset schizophrenia in adulthood has not been intensively studied. The 62 percent of patients with serious social disabilities recently reported by Martin et al. (1997) and the 50 percent of patients showing very poor social remission reported by Eggers and Bunk (1997) , however, fit in quite well with this explanation.
Followup results of our study do not support the view of Harrow et al. (1997) that psychosis, work, and social functioning in the long-term course represent only loosely linked outcome areas. On the contrary, our data suggest an interdependence of rehospitalization, ability to manage a job, and social skills, which could be explained by various, and to a certain extent interdependent, mechanisms. Poor job performance and lack of social initiative may be an effect of persisting negative symptoms, as indicated by results of Leary et al. (1991) and Mason et al. (1995) . They point to a strong association between social disability (DAS) and negative symptoms in the long-term course. On the other hand, broken-off education has been found to be significantly correlated with nonachievement of the expected social development (Marneros et al. 1989; Viinamaki et al. 1996) , findings that are quite compatible with our data. Another aspect is that social isolation in itself may contribute to inadequate strategies in getting a job, and patients' perceptions of low resistance to stress may prevent them from seeking employment outside the home.
Predictive Factors. Only a few of the variables assessed were found to be predictive in our study. Duration of first inpatient treatment and more than two hospitalizations in the early course of illness were risk factors for later educational/occupational impairment, whereas number of hospitalizations, severity of positive symptoms, and level of social functioning at time of discharge of first episode were predictors for later social disability. Our data are consistent with previous findings that long-term course and outcome of the disorder can be predicted by factors related to the early course of illness. Multiple relapses are prognostically unfavorable: the readmission risk increases with the number of previous admissions (Mortensen and Eaton 1994) , and there is a high chance of complete remission for those patients who are not readmitted within the first 2 years after their first hospitalization (Maurer and Biehl 1988) . Recent psychobiological research further suggests a clear pattern of decreasing responsiveness to treatment over subsequent episodes of the illness (Lieberman et al. 1996) .
In our study, slower recovery during the first episode was an early indicator of long-term intellectual and occupational impairment, whereas clinical symptoms apparently were not. Although the statistical power of predictor analyses based on a relatively small sample size is necessarily limited, it still must be accepted that a number of factors can exert favorable and unfavorable effects during the course of illness, making it difficult to establish the influence of a single clinical variable of the first episode. It is therefore reasonable to assume that single psychopathological variables that date back more than 10 years are able to explain only a small portion of variance of the long-term outcome (see also Krausz and MiillerThomsen 1993; Geddes et al. 1994; Eggers and Bunk 1997) . Duration of inpatient stay clearly covers many different aspects of the clinical course, such as severity of the disorder, in particular persistence of symptoms and treatment. This variable, and all the more so the number of hospitalizations, therefore may be more likely to be predictive.
With respect to the prediction analyses presented, our findings are necessarily limited by the number and the kind of the predictors initially included in the design. In our study, assessments at the time of first admission did not include comprehensive ratings of premorbid social competence, which might be a prognostic indicator of long-term social adjustment. This issue will be addressed in future studies.
A further issue concerns gender differences in longterm outcome. Gender-specific differences have been well established by numerous studies, indicating that long-term outcome of females is in general better than that of males in terms of clinical aspects, social activity, work competence, and marital/parental status (Marneros et al. 1989; McGlashan and Bardenstein 1990; Hafner et al. 1995; Wieselgren and Lindstrom 1996) . For early-onset schizophrenia, this issue has been examined only infrequently. Results of the early-onset study of Krausz and MiillerThomsen (1993) are in line with these findings, pointing to a more marked improvement in girls compared with boys, while Werry et al. (1991) and Maziade et al. (1996) failed to reveal gender differences. In our study, we were not able to establish differences between male and female patients in the long-term course in any area of functioning. The lack of evidence for a gender difference is difficult to explain. It seems unlikely that it is due to selection caused by dropout (the refusal rate was not higher in females who had better social/vocational outcome status) or that it can be traced back to peculiarities of the sample concerning the previous history (we found no gender-specific difference in the duration of the interval between first psychiatric disorder and index admission). A possible explanation could be that males tend to be stricken with adult-onset schizophrenia 3-4 years earlier than females and thus are on a lower level of social achievement (Hafner et al. 1995) . Even after the onset of the disease, women may profit from the higher premorbid stage of autonomy and social competence. In our sample, the onset of the disorder in both sexes was at an age at which social and socioeconomic consolidation could not have been achieved (none of the subjects had finished school or lived independently from their family of origin at onset), which is in contrast to the above-mentioned mechanism for gender differences in adult-onset schizophrenia and may explain the lack of such a difference in our sample.
Conclusions
This 12-year followup demonstrates severe impairments on various levels of functioning in early-onset schizophrenia. Findings suggest that interventions should be started as early as possible in order to prevent illness progression and thus vocational impairment and social decline. This view is in line with the recent literature, which emphasizes the importance of early pharmacological intervention (Lieberman et al. 1996; Huber 1997) . Further prospective studies, however, are certainly needed to more thoroughly analyze treatment response to early intervention in adolescents with schizophrenia.
Along with efforts to optimize neuroleptic treatment strategies, psychosocial treatment that aims at the improvement of cognitive deficits and social skills must be intensified. A possible strategy could be the implementation of special rehabilitation programs that promote school reintegration after the first (and, if necessary, after further) schizophrenic episode(s) in order to facilitate the continuation of education up to the highest possible grade. When school has been completed, support to find an occupation that is suited to the individual's skills and that helps to initiate vocational training that fits the patient's individual level of intellectual functioning is of special importance. Such an integrative treatment strategy would be undertaken to improve the long-term perspective of adolescent-onset schizophrenia, which so far is characterized by poor social adjustment, severe functional impairment, and socioeconomic dependence in adulthood in a high number of patients.
